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Closest known solution 



DESCRIPTION OF THE INVENTION, keyed to drawings, sketches, photographs, etc., sufficient to enable one knowledgeable 
In the invention's field of technology to understand construction and operation of the invention. a* a UT\ CPtft 

Summary (30 words or less): The Invention cons'ists of (Jt-pos'iHn* Ae. 9°-P f * D !?t> 
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Important Note: Keep in mind that your submission should be 
written so it can be understood in 5 to 10 minutes by a generalise 
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Submission No: //7S m S' t /' 
Date Received: 

[Attorney: 



Avoid the use of undefined acronyms and jargon. Keep the language simple. 
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2. 



Describe the problem your invention solves: 
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Based on information of which you are already aware, describe: *- J 

(i) previous attempts to solve the problem your invention solves; and 

(ii) the disadvantages of the previous attempts. 
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3. Summarize (30 words or less) the new feature(s) of your invention that solve the problem: . 

4. Succinctly describe your invention, referring to drawings, sketches, photographs, etc., in sufficient detail to " 
enable one knowledgeable in the invention's field of technology to understand construction and operation of the 
invention. Drawings, etc., should show only those features necessary for an understanding of the invention. 
Describe how/why your invention overcomes the disadvantages noted in 2. (ii) above. 
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Important Note: Keep in mind that your submission should be 
written so it can be understood in 5 to 10 minutes by a generalist. 
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Avoid the use of undefined acronyms and jargon. Keep the language simple. 



1. Problems that is Addressed: Current low temperature anneal processes are not adequate for dielectric films 
greater than about 20nm. 

2. Description of Current Practice: Metal-oxide films (such as tantalum oxide, titanium oxide, aluminum 
oxide...) can be used to form a capacitor with metal electrodes (such as TiN, TaN, WN, Al) for both sides. 
However, after deposition, the films must be annealed to improve the dielectric properties. High temperature 
anneals cannot be used with metal electrodes due to chemical reactions that occur between the electrode and the 
oxide layer which can decrease capacitance or increase leakage current. An alternate approach is to use a plasma 
of an oxygen containing gas to anneal the dielectric layer at temperatures less than -400 C. However, ions from 
the plasma will not penetrate into the dielectric layer more than roughly 10-20nm. (SIMS data) Therefore, this 
anneal process is inadequate for films greater than 20nm. 

3. Solution to Problem: For dielectric films greater than ~20nm, it is possible to deposit the film in 2-20nm 
intervals, each, thickness interval is followed a plasma process to anneal the thinner film. In this way, films of any 
thickness can be grown and annealed at the low temperatures required for use with metal electrodes. 

4. Present Commercial Practice: Metal oxide films with a thickness of lOnm or less are being used with poly-Si 
or SiN electrodes and a high~temperature (greater than 600 C) anneal step. 

5. Explain how use of your invention would be detected: Cluster tools might be marketed with a built in multi- 
step anneal process. 
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1. Problems that is Addressed: Excess surface roughness of the bottom electrode of a metal-oxide-metal capacitor 
can increase the leakage current for the capacitor. 

2. Description of Current Practice: Metal-oxide films (such as tantalum oxide, titanium oxide, aluminum 
oxide...) can be used to form a capacitor with metal electrodes (such as TiN, TaN, WN, Al) for both sides. To 
form such a structure, the use of a CVD deposited bottom electrode is desirable because of the enhanced step 
coverage properties of CVD allow 3 dimensional structures to be used for the capacitor with enhanced area. 
However, CVD films have a high surface roughness (AFM image). If this roughness is on the order of the film 
thickness, leakage currents are increased. 

3. Solution to Problem: The grain size of the CVD films can be reduced either by (1) Use very think CVD films 
less than about 20nm thick so that the morphology does not have a chance to form (2) Use a think PVD seed layer 
to seed smaller grain growth of the CVD film and therefore reduce roughness. 

4. Present Commercial Practice: Metal oxide films with a thickness of lOnm or less are being used with poly-Si 
or SiN electrodes and a high temperature (greater than 600 C) anneal step. 

_5._ E^p!?"? how ^ s _^9^y_9«rJnYention would be detected: If a cross section of the capacitor shows a metal layer 
less than 20nm (seed layer or complete layer) then there is a violation. 
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TITLE: Capacitor With Tungsten Bottom Electrode 



Important Note : Keep in mind that your submission should be 
written so it can be understood in 5 to 10 minutes by a generalise 
Avoid the use of undefined acronyms and jargon. Keep the language simple, 
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1. Problems that is Addressed: CVD deposition of metal oxide films (such as tantalum oxide, titanium oxide...) at 
temperatures higher than -425 C can form tungsten oxide at the surface (WO_ which is volatile and can lead to 
adhesion problems between the metal oxide film and the tungston. 

2. Solution to Problem: Any combination of the following processes can reduce this problems. (1) Deposit the 
m metal oxide film at less than 425 C to prevent the formation of WO. (2) Treat the tungsten surface to form WN 
p." before the metal oxide film is deposited. Possible treatments include plasma process in nitrogen or forming gas or 

r RTA in ammonia. 

fab 

^ 3. Present Commercial Practice: Metal oxide films with a thickness of lOnm or less are being used with poly-Si 
SI or SiN electrodes and a high temperature (greater than 600 C) anneal step. 

0;} 4. Explain how use of your invention would be detected: SIM analysis that shows the presence of WN at 

g'J interface. 
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TITLE: Capacitor Wi th Amorphous Metal-Oxide Dielectric 

Important Note: Keep in mind that your submission should be 
written so it can be understood in 5 to 10 minutes by a generalist. = 
Avoid the use of undefined acronyms and jargon. Keep the language simple. 

1 . Problems that is Addressed: Morphology change of dielectric layer. 

Ln S rr ar3 7 n Pr ° b i m ^ CUr ^ nt DRAM pr ° CeSSeS USC P 0, ySi/SiN electrodes with a high temperature anneal 
fa™? tZTi I I !° W J eVer * WhCn the fi,m cr y staHi " s «» surface roughness increases and pin-holes 

form m the dielectric which can lead to oxidation of the bottom electrode. This roughness increase also limits the 
minimum thickness of the dielectric film that can be used (one cannot have a thickness less than the roughness). 

2. Solution to Problem: Use an amorphous instead of crystalline dielectric layer. If the post processing 
temperature is kept low then the film can remain amorphous. Alternatively, alloy elements of Al, Ti, Mo can 
increase the crystallization temperature of the tantalum oxide and will allow thinner films to be used. 

3. Explain how use of your invention would be detected: HRTEM cross section analysis. 
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1. Describe the problem your invention solves: 

2. ' Based on information ofwhich you are already aware, describe: c«^ac»+»** y>Y*V<:**s <v , 
(i) previous attempts to solve the problem your invention solves; and *• 
(ii") the disadvantages of the previous attempts. ^ x . 



3. Summarize (30 words or less) the new feature(s) of your invention that solve the problem: 

4<€ cheat 

4. Succinctly describe your invention, referring to drawings, sketches, photographs, etc., in sufficient detail to 
enable onejuiowledgeable in the invention's field of technology to understand construction and operation of the 

— inYention~Dra wings, etc., should show only (hose features necessary for an understanding of the invention. 
Describe how/why your invention overcomes the disadvantages noted in 2. (ii) above. 



5. Advantages of your Invention: 

6. Explain how use of your invention would be detected: 
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Important Note : Keep in mind that your submission should be 
written so it can be understood in 5 to 10 minutes by a generalist _ 
Avoid the use of undefined acronyms and jargon. Keep the language simple. 

1. Describe the problem your invention solves: 

2. Based on information of which you are already aware, describe: 

(i) p revious attempts to solve the p roblem your invention solves; and 

(ii) the disadvantages of the previous attempts. Q nil" 

3. Summarize (30 words or less) the new featnre(s) of your invention that solve the problem: 

H^. >waJkA-u.VV- i^U-*. ^ A" caw IC.. 14- ^Uo ic^. kct. 

4. Succinctly describe yonr invention, referring to drawings, sketches, photographs, etc., in sufficient detail to 
enable one knowledgeable m tbe invention's field of technology to understand construction and operation of 

fb^inventionT Driwingsretc^bTOrdlhow^irthose features necessary for an understanding of the invention.- 

Describe bow/why your invention overcomes the disadvantages Doted in 2. (ii) above. 



5. Advantages of your invention: 
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6. Explain how use of your invention would be detected: 
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